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CC Omething concerning t Bere PE) 


of the r and Plain- Scale being, at 
9 505 much cnanted; and 45 Pręſiniè voi 


able ther efore 1 have conzplyt 
101 al al Th reatiſe of them, in which is Hi 


contained, t EN Wee e 


| neral, * * e. 4 A K. 5 x 4 \ L 1 * nr . 14 * 5 b 11 A 
I $3 40 52 Rp 
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In the firſt 8 io contain 1 no MEA: 
Defeription of the Lines, upon the P kun dene 3 
but likewiſe their 7 1 and 
11. beton 4 As alſoa þ a. 017 Fre ef tie 1 

In the ſecond Chapter 3 is e "the N 
cription of the Sector, and thi e Li nes noe com- 
monly placed t heren. 

In the third Chapter 7s 8 1 the Grown 
nd General 9245 25 the Sector. Hum h 
Chapter f 4 pears, that the, Sear Sergei. asg 
cale 70 3 juss, not preater than itt 
neth,.when quite opened; or leſſer than the 
Mances from 90 to 90 M the Sines, 60 and 60 | 
of Choras, or 45 and 45 of Tangents, when the 
aur quite 21 a e 8 7 this -""— 1 
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cle who! « rote, exceeds H 2 
* the E. r 1 
of this | he Plain-Scale mani 
0 appears, for that 4 a Scale hut to l, 4 
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25 given "Tos 
1 Fourth Chapter, Jou hace the 10% 5 
Uſes of rhe Lines of Einer, and þ * 
* moni. fi! 111 i \ IC 5 
In the fifth Chapter, "74 hee the 20 1 7 I 
* 7 Proportions with 2 5 5 Sines 1 i 
d Tangents," Limes 4 7, 051 
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ng the Four Lines upon an horizontal r 
net South Plan. 
\Baft] Iy, inthe fixth Chap 5 ir cotoined, 5 
the Lines of Nun 7 1 
Tangents. What 17 10 mn THE Ge * 
1 um 5 tr ende 70 LH: o Perfons in 
differently skjlled in Arithmetick and Gu 59 
. Manner of 1 ing theſe Lines. * ky . - Ivy * | 
© Thus, courtious Reader; hart Lt 15 55 2 
TEES of what in to t Je Gol 
' bittle Tra, hoping vu 70 Es y te "4 
| Tho ſame. And 9 J remain, i, pr, Bec. 
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pncerning Be of Chords, Hine n, Th an- | 
gent, &c. and the Manner of  ProjeFting 
them, and putting them on Rulers, aſk 3. 

COR Plain-Seales. #1} 1 ; | | 4 


5 SEcauſe of the ſix Parts 055 4 1 
70 gle, viz. the three Sides and the 
3 8 three Angles, | any three of them 
2 being given, independent of one 
YE : 

—_ another, the other three are there-- 
1 limited, and ge ec ſome way or 
When to be found. And fince the Angles.of | 
Triangle, that is, the Ares Of equal Circles 
Neſeribed about the, angular Points, and com- 

rehended between the Sides, (which are Fe 


bene to. the Angles, from prop. 33. lib. 3. 
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HEucliad) that the greateſt Chord that can bl 


| leſſer chan the Diameter. 2 1 


cited Propoſition of Eiiclid, 
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" Euclid)” are not Cr e tor its Sides, thel 
| Ancients d deviſed certain right Lines, appertain-| 
ing to a Circle, which come in Ee 
with Angles or Arcs. ＋ heſe right Lines arc] 


ight Linel 
= drawn from one end of An Ae to the 
other; as, the Love e AB is the Chord 
of the Arc it is alſo the Chord 
55 the Arg AFB, ee it is common to 90 
Arcs of the Circle. N 10% 


Whence it is manifeſt, (oe per 1 e 15. lib. 3 


an of an Arc or Angle, i iS a 1 


drawn in a Circle is its Diameter, or the Chordif 
of 180 Degrees, or ad Semicircle: Whence all 
Chords of Arcs, greater than a Scmicir cle, are 


A right Sine of an Arc, is a right Kine drawn 
From! one end of that Are, per pendicular to all 
Diameter drawn to the other end'of 1t, and: bel 4 
longs to both Arcs of a Semicircle ; as BC ig 
the right Sine of the Arc AB; and alſo of chef | 
Arc FB. Hence it is manifeſt, from the afore 
that the greateſſ 
Sine is equal to the Somnidiameter GE, or ch | 
Sine of 90 Degrees: Therefore all Sines offi 
Ares greater than 90 Hegrees „ or: a Quadrant 1 
are leffer than the Semidiameter. or Radius. 
The verſed Sine of an Arc, is that Portion 
00 the Diameter included between the right 
Sine of the ſaid Are, and the Are it ſelf. * 1 
AC is > the 'perſo-Slno.vE the epi ons! 
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1 7 N = 
She eric Sing of the Ar Arc FGB;, hence tha; 
Ercateſt verſed Sine is the Biametei AE, di, 
— he verſed. Sine. of 180 Degroes,,. or 4 Sint 0 
Circle. „ 
arc, A Tangent, of an Arc cis u right Line Ah. 
cg the Circumference: of a Circle, "and: from 

aue. 16. Lil. 3 Euclid) i is at right? F< $6 4 
Die Diameter, pF: awn thro” the Point © Con- 4 
oral act, and. limited by the Secant of che. [fame 5 
ordf Arc; as AD: is the Tangent of the Arc AB; ] 
hence there can be no. Tangent ON go, De- 
Nees, or a, Quadrant, tor, then wg Tar | 
„3 ill be infpiteſy. long. 1 
e nt, of an Arc, is@ 7 right te deat "4 
rom the Ce of a Circle, thro? e end pf I 
. & Are. ts 18 the 90151 117 uk 1 the 5 


We F 1e Tu, 965 che Fa 15 and of 928 Gy A 
3 of 99 Deg dees, 8 Of: 12 Jer 5 1 
3 ocauſe then the Secatitwall be ini initc e 52 4 

t 


„ nan next'to the: Center, of a pet: Line 
Yor awn from the Center, of the. Circle parallel 
Wo the Tangent of the Arc, ,cut off by the RM 
WW hord of the Complement of the Arc t0'180 \ 
4 Cgrecs, as 12 1 is the half Tangent of the Arc 
B. But becauſe ( (from gy 20. lib, 3, Eliclid) 
„Ihe Angle BFA is 2 0 the Angle BEA, „ the 
1008 ide FE on to the Side EA, and the Angles | 
Ab, FEH right oncs, HE will be equal to 
Wa Tangent o of half the Arc BA; that is, the 
32 Semi- 4 


1 * 


choſen by Geometricians for the Diviſion of al 


a = 
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1 of any Are is but the = angent of 
half that Arc; whence the greateſt Semitan- | 
gent, or that of 180 Degrees, is infinite. 
The Circumference of every Circle is ſup- 

50 a f be divided into 360 equal Parts, cal. 
ed Degrees; and each Degree in 60 equal S 

Parts, called Minutes, c. This Number Was 


Circle, becauſe it m ay be divided into a greater 
Number of Parts without any Remainder, than 

any Iſle Number than 360. hy 
The Complement of an Arc, or Angle, is 
what at wants of a Quadrant, or 90 Degrecs, or 
of a Semicircle, or 180 Degrees; or laſtly, of a 
whole .Circle, or 360 Degrees. As 20 Begres ; 
s the. © mplement of 70 Degrees to a Quad 1 
rant, becauſe 20 Degrees is the Remainder off F 
70 Jegrees ſubſtr acted from 90 Degrees, like 
wiſe 808. Degrees is the Complement of 130 
Degrees to 180 Degrees, and 7p 1 tho 
PU ement of 299 Degrecs, 5 15 _ Y 
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A bee 70 Projebt the Plain Sal. = 


\ © Firſt drau/ a Circle, ABDC, which 

Fig 4 eros at right Angles with the Dia th 
meters AD, CB; they, continue outs I F 

AD to &, and u poh. the Point B taiſe BF per- 
pendicular to C "Now draw the Chord * 
and divide the Quadrant AB into equal Parts, 
ſetting the Figures 18, 20, 30 G. to 90, to dia 
them; each of which 9 parts again ſubdi;| 
vide into 10 roo r and then the Quad 
1 Tant 


(9) 


of x nt wilt" be” divided into 90 Dogrees: Now 


n= Etting one Foot of your Compaſſes in the Poine | 

, transfer the ſaid Diviſions to the Chord Eine 
p- \B, and ſet thereto the Figures 10, 25. „300 thre 
l. Ind the Line of Chords AB, will be dwidedz 
al hid then may be put upon your Scale. 510 
Now to project the Sines, divide the RA 


D into 90 Degrees, as before you did AB 
om every of which Degrees let tall Perpendi- 
ulars on the Semidiameter EB, which Perf 
iculars will divide EB into a Line of Sies: t 
hich you muſt ſet the Numbets'ro, 205 G 
eginning from the Center, and then yolltada 
ransfer the Line'6f Sines to your Scale! * D 
3 Again, to project the Lahe of Tangohts : 
2 om the Centei E, and thro" eve Div iar 
the Arc BD, Arat right” Lines euttingp'BPy 
Fhich will divide it ito a Line of Target 
Etting thereto the Numbes Po 20 305 
hic you muſt transfer to Four Scale. an 
v5 project th Line of Scbants, transfef thb 
Diſtances E 1c E 20, E 30 GS. thats, ths 
iſtance from E to 16, 26, 3 G. I 
| Tangent Line, upon the Line EG, and ſetüng 
Whereto the Numbers 10, 20, 36, Go. the Lino 
d will be divided into a Line of Secatits- HET | 
To project the 8 draw Eines 
rom the Point .C' thro” every'D gree of the 
Quadrant AB, -and they will vide © the Sen 
diameter AE Into a Line of Semitangents: But 
I becauſe the Semitangents on Scales run to £65. 
continue out the 8 AE, and "Lines 
mes 
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28 
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. 6) 
Lines from-the Point, & thro) the Degrees off 
the Quadrant CA, cutting the ſaid continued 
 Porttion:.of. AE, andy ou will have a Line of 
hal Fangents ta 160 Degrees, or farther if vou co 


15 I's! TTh AA 0 


NMorcover to dra the Bhugb, Ling, fromſ 
exery:8t/ Part of the Quadrant AC.: ſetting, one 
_ of, ur Compaſics in A, deſcribe. Arcs ; 

* Chord AC, which. Will divide Ad 
— — ot- whole Rhumbs; and after the 
ſame manner may the Subdiviſions of Half and 
quarter Rhumbs be made. 20 Arrtgrt 
 Lafthy, to project. the Line 2 1 
draw the Line HDD equal and parallel to the | 
Rada CE, whichrdivide into 60,gqual. Parts, 
every Lo of which Number. Now-/trom.cycryl 
25 thoſe; Partsolet! fall gelder to,CEM 
ng the Are CD, and having drawn the 
Ghord OD with one Foot N e mpaſſas i in 
D, transfer the Diſtances, Fe eagh; of. 
f the Points in the Art CD, :op the C ord £ D, 
and ſex chereto the, Numbers x g, 120, Ge nd 
1 this Lane. of Longitude will, PEEHideA,, 3 el 
} -Fheſe be all the Lines common! y. pute 
one ſide of the Plain-Scale,  exgepting equ 
. Parts, which want no deſcription}, And on fel 
otheriſide is a Decimal or Diagonal Scale, | 3, 
which-an Inch, or ſome part thergof, as 2, 0x 44: Wh 
is Aided into 100 equal Parts, by means 
Diagonals, in the following manner; 
Fl . 3 Suppoſe AB to be the Length of the 
len which let be 6 — i ; ther 
having 


i * 
4 : q 
Fl Wi % * 
1 * 
? 7 * 
+. - 


aving choſen a convenient Breadth, as BC, 
take the Parallelogr: am AEBC, anddraw Lines 
om the Divition of every Inch, parallel to BC; 

ken divide an Inch, ſuppoſe DB, intol 1 equal 


ad 
9 
u 


0, 10 20, 20 30, Ge. Likewiſe divide B, 
nd AE, each 185 ro equal Parts, thro! which 
Wraw 10 Parallels, and {ct the Numbers as per 
'igure, and your Scale vill be made. After the 
ame manner may one halt or one W of an 
ich be decimally divided. "od yam 
Now if you have a ind. to take any part 
dt an Inch, ſuppoſed to be divided into oo; 
is the 487/ part, look for the Diviſion 40 on 
he Line DB, and guiding your Eye along its 
Piagonal, mark where the St/ Parallel to BD 
Wits the ſaid Diagonal, and the Diſtance of that 
Point of Section from che Line DF, will be 
he 48h part of an Inch. Again, to 'find the 
WW o07h part of an Inch, look where the Parallel 
cuts the Diagonal D 10 and the Diſtancæ ; 
rom that Point to DF will be the xoorhpart 4 
ran Inch. For from the Similiarity of Trian- 
Hles, demonſtrated' per Prop. 4. lib. G. Euchd, 
1 as DF is to 75 of DB, or 10: F, 10¹ is of DF 
4 0 158 of DB. 251400 
Hence it is TY bat by means of this 
4 Scale, any Line may be drawn w 
Fs expreſible i in-lefs' than four Figures, whe- 
F ther-they be whole Numbers, or mixed; -that 
| is decimal Fractionis, and whole Numbers; 5 as 
hed hag — amen Fehr then Ka 1 


Parts, as alſo FC, and draw the Diagonals 5 I 


14 8 75 
muſt call i Inch 100, and ſo 3 „Bete will b 
300. Then the 65 muſt be taken from Dy 
to the Interſection of the G Diagonal wit 
the 5th Parallel, and the Extent from 3 Inchi 
to that Point of Interſection, will give thi 
Length of the Line expreſſible by 365. Lik 
wiſe the ſame Extent may be taken for thi 
Length of a Line expreſſible by 36.5, in fupp 
ſing 1 Inch to be 10. Alſo it may be expreſſe 
by 3.65, in taking 1 Inch for 1. And laſtly, 
may be expreſſed by . 365, in taking 1 Ine 
for 7 And this is the Uſe of the D Diagons | 
Scale. 

As for the Uſes of the Chonls: Sines, Tes an 
gents, Go. the Chords are to lay off the Quan 
tity. of any Angle deſired upon a Point given 

in a right Line. And contrarywiſe, to meaſun 1 
che Quantity of an Angle already laid doi 
The firſt is done by always taking the Exten 
of 60 Degrees of Chords between your Com 
paſſes, and deſcribing an Arc about the angula 
Point; and then laying off the Number of De 

grees propoſed, upon the ſaid Arc, and drawings 
right Line from the angular Point. And the lat 

ter, by always making an Arc of 60 Degrees of 2 

Chords about the angular Points, and then taking 

the Chord of the ſaid Arc between your Compaff 2 

les, and meaſuring it on the Line of Chords. 
0 Example, To make an Angle of 30 

Tig. 4 Degrees on the Point A, take 60 De- 

„ grees of Chords in your eule 

13 and d fetingone F Foot — Compete in they 
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Point A, deſcribe the Aon DC; then take 30 
Degrees from your Chords, and la 2 them off 
from D to C, and draw the Line A | 
Angle CAB will be 30 Degrees. +: 
Now to meaſure an Angle, ſuppoſe * AB. 
K HMPake 60 Degrees of Chords between your Ca 
Wiſes, and ſetting one Foot in the Point A, 
deſcribe the Arc CD; then take between bur 9 
ompaſſes the Diſtance from C to D, which 
1 d on the Chords will be found to wach | 
0 30 W the Quantity of the Angle 
ought. IS: | E 1 30 9 10 
The Sines are to othogra phically project the 
Wh c. 
The Tangents, half 'Tangents and Seeants, 
re uſed in finding the Centers, and Poles, of 
1 rojected 8 2 in the Srerog reren Pro- 
bon of the Sphere, G WGS. 20 | 
The Rhumbs, are to lay down the A les 
| a Ship's Way in Navigation. | 
And the Line of Longitude deteriniabs' by | 
ſpection, how many Miles there are in a De- 
ree of Longitude, in each ſeveral Latitude: 
5 in the Latitude of no Degrees, that is; un- 
the Equator, 60 Miles make a Degree in 
e Latitude of 40 Degrees, 46 Miles make a 
tee in ch the Latitude of 60 Degrees, 32 
files make a Degree; in the n he 0 1 
Nr Ne nN N 


1 Fd s ; 2 | 4 
. 82 5 1 17 FL Jy Fore! 4 * ; - oh 

Ls well . 28 | 
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and the 


es of their 2 . ; that ſo, the 1 Ln 


Braſs, Silver, Ivory or Wood, moveable aboutli 


_ Angles of different Magnitudes. T he L ength 


| — 4 the Lineof 1 . Lines of 


2 be Deſcription of e Se e and the Line | 
genera dd thereomr: 


"HE Sector is a Mathematical Inſtru 
ment, conſiſting of two equal Legs, off 


a Joynt, like a Carpenters Rule; ſo that thi 
ſaid Legs, together with certain right Lincs 
drawn — the Center of the Joynt, contain 


of Tſo Legs arc not determined, but yet the) 
are generally about 6 Inches, having A, Proper ” 
Breadth and Thickneſs. This Inſtrument tab 
its Name, from a Sector in Geomotry, which 
Euclid defines, in the th Def. of his 3d Book 7 
to be a Figure comprehended under two righ 
Lines making an Angle, and the Arc of & Cir by 
ele deſcribed about the angular Point, inter 
copted between the two ſaid; right Lines: 3 

The right Lines that be commonly drawn ot 
the Faces of this Inſtrument: toche uſed, Sed 
orwiſe, are ſx. . The. Lines of Lines, d 
equal Parts, the Lines of Chords, the 080 j 


vw 


+ 81 


132 > 


the — 14 to a TE of the 8 » Þ 
making unequal Angles with the inward Edg nr 


EM 2 
12 


10 7 A 
!! 1 BE it Be + 
ns ou” Ch * 


mne, .. 
pf Sines, and Seconts, which arclikewiſe draw - . 1 
n the ſamo Faces be the Legs from the Cen- 
er of the Joynt, may make equal Angles with 
ach other, and likewiſe equal to that which 
he ſaid Lines of Lines make. Theſe Lines of 
ines, are cach divided into 100 equal! Parts, 
ach of which are again ſubdivided into Halfs, 
nd Quarters. If the Length of the Legs; are 
ufficicnt. 'Fhe Diviſions aro number d, from the 
7 — with 1, 2, 3, Oc. to 10. near which 
ae placed the Letters LL. The three Pa- 3 
alle that be drawn, to each of theſe Lines, 
are for tho Eyes better diſtingiſning che Divi- 
ions, and Subdiviſions, as alſo: are/thoſalgcar 1 
The other Line. 08 2 
he Lines of Sines, are tuo equ 
9 F natural Sines, drawn upon —— 
nher the two Legs of the Sector from tha Cen- 
i er of the Joynt, as the Eines are, of a R- 
1 N. equal io Length! to either of tines 
f Lines. Fheſe are number'd with the Fi- 
gures 10, 20, (FC. to 90. at t the Ends of Which If 
Rand the Letters SS. 1c": 2 eral} 
'The Lines of Chords:'o on whe other Facts: 5 1 
| che ſame Legs, are two natural Lines of Chords 
made as directed in the laſt Chapter) drawn 
om the Center of the Joynt upon each Leg, 
J eas to make an Angle with each other, equal 
tothe Angle that the Lines of Sines, Ge. make. [| 
The Radius of theſe Lines of Chords is equal 
n length to the Radius of the Lines of Sines. | 
e are e number d with 10, 20, Ge. to 60 
C2 Degrees; 4 
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Degrees; the Chord of which, per Corol. prop 
IS. lib. 4. Euclid, is equal to the Radius 
'Theſe Lines are denoted by the Letters CC. 
The two Lines of Tangents, are Lines o 
natural Tangents, (divided as directed in 
the laſt Chapter) whoſe Radius is equal in 
ength to the Radius of the Lines of Sines,| 
C1 Theſe are drawn from the Center of the Joyntj 
on each Leg, making the ſame Angle with 
each other, as the Sines, &c. do. Each of 
theſe Lines of Tangents run but to 45 Degrees, 
and ate number d accordingly. The reaſon of 
this Is, becauſe the Tangent of 45 Degrees is 
cqual to Radius; that ſo. when the Sector is 
+ ſet to go Degrees on the Lines of Sines, the 
flame Ertent, that is, from go Degrees on one 
| Line of Sines to go Degrees on the other, will 
reach from 45 Degrees to 45 Degrees on the 
Lines of Fangents; as alſo, from 6 Degrees 
to so Degrees, on the Lines of Chords. The 


Lines of Tangents are marked with the Let-|i 
I here are alſo two Lines of leſſer 'Tangents, 
1! whoſe Radius is about two Inches in length, 
drawn from the Center of the Joynt, and ma- 
king an Angle with each other, equal to the 
Angle that any one of the aforeſaid Lines make 
Li reſpectively with each other; tho' on ſome Wl 
Sectors this Angle is leſſer, Theſe Lines of 
Tangents are number id from 45 Degrees, which 
ſtands at the Ends of the Radius from the 
Center of the Joynt, to about 75 Degrees. 
1 1 They 
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pMrhey have the Letters tt ſet to them, and 
5W&rve to ſupply the Defect in the other Lines 


f Tangents. 3 
The Lines of Secants, are divided from 4 
ircle of the ſame Radius as the Lines of leſ- 
iner Tangents are, and make the ſame Ang 


heſe begin at the Length of the Radius 


he Numbers 10, 20, 30, Cc. to 75, are ſet to 
zem, and they are known by the Letters SS. © 
Laſtly, The Lines of Polygons, are drawn 


ard Edges, and number d from 4, 5, Gr. ta 


0 
| a | 0, „ 
Ahe other Lines that be arbitrarily placed, 


Fon of Meridians are put on it. 


with the Letter N, the Sines with the 


le 
| ith each other as the leſſer Tang ts do. 0 
om 


\e Center, and run to about 75 Degrees. 


om the Center of the Joynt very near the in- 


„ which is about 3 Inches from the Center. 
eſe Lines are denoted with the Letters PP. 
IT hus have I deſcribed all the Lines that bes 
monly drawn on a Sector to be uſed Sectors, , 


r and parallel to the outward Edges of the 
or, on both Faces thereof, and which are. 
de uſed, as on common Scales, are the Lines 
artificial Numbers, Sines and Tangents; a 
ot divided into 12 Inches, and each Inch 
{divided into 20 equal Parts. Alfo ſomes, 
e Wes the Lines of Latitude, Hours, and Incli- 


ter S, and the 'Tangents with the Let- 


T. When Proportions. ara to be werf d 
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of the Foundation and General' Uſe oo 10 
E AL. Sector. 257 | | 


FyEcauſe, Fein Prop: 4 1 6. - Fuclid, " 
homologus Sides of ſniter or equiangul: 
* Triangles, are proportional to each other 
n therefore if the Lines AB, AC, repre 
| lg: 5. ſent, for example; the two Lines 
nn Lines making any Angle BAC wit 
4 3 eachother. Nou if the Line BC be draw 
3/4 and Aa, Ab, taken equal, and the Line 
4 won, AB, or AC, will be to BC, as Aa is 
ah. Whence if the Linc AB or AC be doubll 
wiple, quadruple; Oc. the Line Aa or Ab, tl 
Eine 50 will be double, triple, quadruple, 
of the Line ab. As ſuppoſe AB, or AC, 
00, and Aa, or Ab 50, and BC 60, ther 4 
will be 30; for as AB too is to Aa 50, #6 
BC-60 to ab 30. And the like Reafon hol 
forall other Projtirtidns.” 88 
Whence if the Lines AB, AC, reptelsab t. 
Lines of Chords, Sines or Tangents; thats, 1 
tte Lines AB, or AC, be the Radius, and ti 
Eine Aa is the Chord, Sine or Tangent of 
If propoſed Number of Degrees; to-the ſaid'R 
chu an he ine ab will be the GY Sl 
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r Tangent ol the Ale Number of N 8 2: 

Je Radius BS. 1 21158 

ant exaraple, To find the Chord, Sine or 1 
ngent of 15 Degrees, to a Radinead 4 - 

| N Open the Sector ſo, that the Piglance 2 


ches; then the Diſtance between 15-attd»x 5 1 
the l ines of Chords; will be the Chord of I 
5 Degrees to the Radius of 4 Inches. The 


om 15 Degrees to 15 Degrees on the. Lines of 
ines, will be the Sine of 15 Degrees, to; the 
foreſaid Radius of 4 Inches. Alſo — Extent 
From 15 Degrees to 15 Degrees on the Lines f 
Tangents, Will give the Tangent of 15 De- 3 
 Wrees to the aſoreſaid Radius» v les 
But if the Chord propos d be more than, 60 
Megrees, as ſuppoſe the Chord of 8o Degrees 
che atoreſaid Radius be requir d, you.muſt 9 
Ike, as before directed, the Chord; 

of half 80 Degrees, 22, 40 Degrees, Lee. bo 
and having deſcribed, an Arg, AD, 1 nal 
ith the ſaid Radius, lay off the Chordeof 40 
wice; to wit, from A to B, and from + BGH Cz | 
pPraw the Line AC, which will be the Chord 3 
# do Degrees. 21 1 o 
i the Tangent of a Number feen 4 
| greater than 45, ſuppoſe 74:Degrees, be.ſought 1 

to a Radius of 3t Inches; you muſt make by * 

of the Lines of leſſer Tangents; becauſe the 
greater ones run but to 5 Degrees, thus. 0 3 
fen the Sector * 8 the: Diſtance _— : 


r ER IC OR. et > 0 $0 er . = 


om 60 to 60 on the: Lines of Chords bea ñĩ⁵ 


odor ſtill remaining thus 3 the Extent © 
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a5 Degrees and 45 W. of the leſſer Tat 
gents be equal to 34 Inches; then the Diſtang 
from 74 Degrees to 74 Degrees, will be the T. an 
gent of 74 Degrees to a Radius of 31 Inches. 
If the Secant of a propoſed Number of D: 
grees to a given Radius be ſought ; as upp 
the Secant of 50 Degrees to a Radius of 
Inch be required, open the Sector fo, that thi 
Diſtance between o and o, on the Lines 0 
Secants be 1 Inch; then the Diſtance from 54 
Degrees to 50 Degrees on the ſame Lines, wil 
be the Secant of 50 Degrees. | 
If the Converſe of any of theſe Operatich 
be requir'd; that is, if a given right Line bd 
the Chord, Sine, Tangent or Secant of a pre 
poſed Number of Degrees, ſuppoſe 16, and thai 
Radius'to it be ſought, open the Sector ſo, tha. 
the Diſtance between 16 and 16, on the Lincal 76 
of Chords, Sines, Tangents or Secants, be el 
qual to the Length of the given Line, accordf 
ing as it be a Chord, Sine, Tangent or Secantf 
'Then the Diſtance between 60 Degrees and 
66 Degrees on the Lines of Chords; between 
90 Degrees and go Degrees on the Lines of 
Sines; betwen 45 Degrees and 45 Degrees on 
the Lines of Tangents; and between © DS 
grees and o Degrees on the Lines of Secatits, 9 
will be the Radius to "che ſaid 5 — Line cf — | 
16 Degrees, ecord 2 
T angent or Secant. 5 
From what hath — u me it ein 4 
1 that the * it were e 
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lain-Scale; for whereas on the Plain-Scale, 
e Chords, Sines, Tangents and Secants, have 
ut one Radius; ſo by this Contrivance, the 
Fhords, Sines, Tangents or Secants to all Ra- 

us's may be had. But with this Limitation, 
Hat the Radius given be not longer than the 
Fagth of twice the Radius of the reſpective 
ords, Sines, Tangents or Secants, on the 
gs. of the Sector; or ſhorter than the Di- 
nce from 60 to 60 of Chords, 90 and 9o of 
es, or 45 and 45 of Tangents, when the 
tor is quite ſhut. | „ or 
Moreover, Becauſe the Lines of Lines, 
hords, Sines, Tangents and Secants, make 
ual Angles with each other reſpe&ively, _ 
refore Proportions in equal Parts and Sines, 


aal Parts and Tangents, Sines and Tan- 
eit, Gc. by help of a Pair of Compaſles, and 
Sector, may be work'd. And ſo the Caſes 
Plain and Spherical Trigonometry may, by, 
it ans of the Sector, be ſolved. An Inſtance 
two of which I ſhall give, after having gi- 


ſome of the particular. Uſes of the Lines, 
Lines; and the Uſe of the Lines of Po- 
%%% 
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dr Ee the Lines of Line; 
Ife of the Lines of Polgoris. 

Wo PP ſhewing the Uſe ot the Line 
on the Sector, the Lines found out by thi 
Sector are ſaid to be lateral or parallel; 14 

teral are thoſe found on the Sides of the Sd 
cor, as AB, AC; and parallel are the Ling 
that run from one Leg of, the Sectot to the 


0 


ther, equally diſtant from the Center of th 


Joynt; as BC, ab. 

A 1 1 
Jo lay down a Line expreſſable by any give 
Parti, or Frattions of Parts, if 
Either of the Lines of Lines are actually dl 
vided into 100 equal Parts, but we have pu 
only 10 Numbers to them, which may ſignif 
either themfelves alone, or 10 times themſelveM 
or too times themſelves, er 100 times then 
felves, as occaſion requires. As ſuppoſe th 
Numbers given be no more than 10, then u 
may ſuppoſe the Lines only divided into 1 
Parts, according to the Numbers ſet to then 
If they be more than io, but-leſſer than 10 
then either Line will contam 100 Parts, an 
the Numbers ſet by them will be in value, 10 
20, 30% c. as they ure actually divided. 
yet they be more than 100, then every Pa 


— — "Or On 


a \ , 9 


uſt be ſuppoſed divided into 10, and either 
ina will be 1000 Parts, and the Numbers ſat 
chem will be in value 100, 200, 300, and ſo 
rwards, ſtill encreaſing themſelves by 10. 
his being pre- ſuppoſed, we may number the 
urts, and Fraction of Parts given on either of 
Lines of Lines; which Diſtance taken from 
em with a Pair of Compaſles, and drawn on 
| ur Paper, will give the Length of the Line - 
ght. V | 
Example. Suppoſe a Line is to be 


A) 


awn repreſenting 75; take 75 of the Ig. 7. 
bo Parts either of the Lines of Lines 
divided into, and note it on A; or take 7 
the firſt ro Parts, and note it on B; or only _ 
ke z of thoſe 100 Parts, and note it in C: 
her of which will be Lines expreſſabls 
* | 


bn, 


JJ 
EHicreaſe, or Deminiſh, a Line in a given 


Proportion. 


Take the Line given between your Com- 
ſſes, and open the Sector, ſo as the Feet 
the Compaſſes may ſtand in the Points 
the Number given on each of the Lines of 
Ines; then keeping the Sector thus opened, 
parallel Niſtance of the Points of the Num- 
or required, will give the Line fought. - ® 
Ti Example. Let A be a Line given to : | — 
199 encreafed in the Proportion of 3 to Fig. 8. 

Firſt take the Line A between your: 7 

Ds "Compaſſes, | 


: 
P * 


1 — | 


1 r _ 4 7 7 
1 14. 5 
* 


) ö 
Compaſſes, and open the Sector ſo, that t 
Diſtance from 3 to 3 on the Lines of Lines 


il equal to that Extent; then the parallel 1 
4 ſtance of 5 and 5, will give the Line 
1 In the ſame manner, if B be a Line given 
bde diminiſhed in the Proportion of 5 to z, tall 
1 the Line B between your Compaſſes, and i 
1 it open the Sector in the Points of 5 and 5 


1 the Lines of Lines; then the parallel Diſtan 
between 3 and 3, will give the Line A, lf 
quired. 3 1 * 
If this way of working be not ſufficient, y. 
may multiply the Numbers given by 2, 3, 4, 
and work by their Equimultiples; as, for 3 a 
5, you may open the Sector in 6 and 10, 9 al 
15, 12 and 20, 15 and 25, or in 18 or 30, cl 


P-R Ogg. III. 


2 divide a gicen Line into any Number of 
equal Parts. 


Take the Line given between your Coif 
paſſes, and open the Sector in the Points of tif 
BL the given Line is to be divided into; thi 
keeping the Sector at this Angle, the parall 
Diſtance between the Points of 1 and 1, wi 
divide the given Line into the Parts required 
1 = Example. Let AB be a Line giv 
Fig. 9. to be divided into 8 equal Parts. Fi 
gz , _ take this Line AB between your Cor 
paſſes, and to it open the Sector in the Pois 
of 8 and 8; then the paralle] Diſtance betwet 
| "+ Ti 


» 4 wa: $. - 


9 


and 1, gives this Line AC, which will divide 
AB into 8 equal Parts. 
If the ine propoſed be too * to be ap- 
plied tocthe Legs of the Sector, divide + or 3 
pf it into the Parts propoſed; and the Double, 
or Quadruple of one of thoſe Parts, will divide 
he TO Line into the Number of Parts Pro- 
| jobs 


t t 
81 
'D 
12 


p R O B. IV. oft 
| Zo find the Proportion between tero or fs: 
given Lines. 4. 


Tako the greater of the given Lines borer 
Your Compaſſes, and to it open the Sector in the 
oints of 100 and 100; then take the leſſet 
ines ſeverally, and carry them parallel to the 
Wreater, till t ey ſtay on the ſame Numbers of 
he Lines of Lines; and the Numbers whereon - 
Whey ſtay, will give their Proportion to 100. 
Example. Let the Lines given bee 
AB, CD. Firſt take the Line CD Tig. 10. 
Petween you Compaſſes, and to it 
en the Sector in the Points of 100 and 18 | 
en keeping the Sector thus opened, enter the 
leſſer Line AB parallel to the former, and you 
Fill find it croſs the Lines of Lines in the 
Points 60 and 60; wherefore the Proportion of 
AB to CD, is as 60 to 100. 
Or, if the Line CD be ſo long that it can- 
not be apply'd to the Points 100 and 100, then 
you may ſuppoſe the leſſer Line AB, to be 100, 
and cutting off CE equal to AB, you will * 
the 
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the Proportion of CE to ED, to be as 100 t 
almoſt 67; wherefore this way the Proportio 4 
of AB to CD, is as 100 to almoſt 167. 

This proportion may likewiſe be worked b 
any other Numbers that admit ſeveral Diyifi 
ons, as by the Numbers 60 and 60; and ther 
the leſſer Number will be found 36, which if 
as before in leſſer Numbers, as 3 to 5. "Thi 9 
Proportion may alſo be worked without open 
ing the Sector. For if the Lines between which 
a Proportion be ſought, are laterally 1 i 
on the Lines of Lines, ( or any other Scale of 

nal Parts) the Proportion between them illl 
be. the ſame, as between the Lines to which 


they are . . 72100 


I fg a T, hird Neil to two given 
* Line.. 
Firſt place both the given Lines on _— g 
fides-of the Sector from the Center, and mark 
the Terms of their Extenſion; then take qui 
tho ſecond given Line again, and to it 9 af 
the Seftor in the Term of the firſt Line; theg 
keeping the Sector at this Angle, the parallel 
Niſtance between the Terms of the ſecond i 
jj Line, will be the third Proportional ſought... 6 
Example. Let the two Lines gi; 

Figs 11. ven be Ny AC, which take out 0 
11 place on both lides of the Sector, ſo 
as they: e in the Center A: let the Terms 
i * of f the l Line be B, B, and the Terms the 
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con C, C. hen take out . che ole Il 
ine, again, and to it open the Sector iti th& 
erms B, B; fo the Parallel between C, . 
wes the third Pr oportional ſought. For as 
B is to AC, ſo is BB equal to AC, to > CC; 


% _ 
br ee Lines being given, to find a fourth Line 44 
Proportional to them. 988 


Place the firſt and third Lines on both nes 
f the Sector from the Center; then take out 
he ſecond Line, and to it open the Sector ini the 
erms of the firſt Line. Noiv keeping the Se- 
tor at this Angle, the parallel Diſtancè be- 
veen the 'Ferms of the third Line, will be n 
ie fourth Proportional ſought. | 
Example. Fiſt take out A and CO ., 1 
d place them on both ſides of the Fix. 123 I 
ector, in AB, AC, and AD, AE, "+ 
ying "the > beginning of both Lines in the Cn. i 
r A; then take out B, the ſecond Line, and 


it open the Sector in B, C, the Terms of the 4 
ſt Line; and then the Parallel between 98 
d E, gives the fourth Proportional ſought. ©? 1 
As in Arithmetick, it is ſufficient for the tl. | 
nd third given Numbers to be of one Denow | 
ination, and. the ſecond and the fourth 11 
quit to be of another. For one and the fative* | 
nination is not necelſarily required in 
Pema. So iu Ceottionry, it's latest it the! 
Sides AB, , reſembling che firſt and th! 


Lines be meaſured 7 one N and the Pa- 
eV 4 ralleilis 


os 5 3 2 1 
« * — 
8 e: 4 
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allele BC, DE, be . in 4 
Wherefore the Proportion of A, the firſt Ling 
to C the third, being found by Prop. 4. aforeW« 
: $0ing, which ſuppoſe to be as 8 to 12, or ii 

eſſer Numbers, as 4 to 6, or as 2 to 3, or. 
greater Numbers, as 16 to 24, or 18 ta 27, 0 
20 to 30, 30 to 45, or 40 to 60, Gc. It thy 
Sector be opened in the Points of 8 and 8, ti 
the Quantity of B, the ſecond given Line; ther 
the Parallel between 12 and 12, will give DE 
the fourth Line required. So likewiſe if it. be 
opened in 4 and 4, the Parallel between 6 
and 6; or if in 16 and 16, the Parallel be 
tween 24 and 24, will give the ime, DE, anc 


ſo of the reſt. 


p R O B. VII. 3, 
Two Li nes bei ng given, to find a Mean Propr © 
tional between them. wb 

| _ Take the longeſt Line and lay it on the 
$ Line of Lines from the Center, noting its Ex J 
| tention; then take the ſhorteſt Line between 
your Compaſſes, and applying it parallelwiſe 

on the Lines of Lines, open the Sector ſo, that 
the lateral Diſtance from the Center of the Se. 
Gor to the Term of this Line, be equal to the 
allel Extent of the Terms of the longeſt 
Line; and then the ſaid lateral Diſtance of the 
Terms of the ſhorteſt Line, or the parallel Bi. 
ſtance of the Terms of the longeſt Sk will 
give the Mean Froparmongl fought. . | K ob 
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Note, ＋ his cannot be done unleſs. by ſever- 
Tryals of opening the Sector, and r 
drehe Points of the Compaſſes. ceo} 
Example. Let A and B, be the, „a 
io given Lines. Lay B from the Fi 7g. 13. 
enter A of the Sector, which ſup- Hod ta 
hie to reach to B and B; then take A in your 
ompaſles, and open the Sector ſo that BD 
ing equal to A, AD may be equal to BB. 


all 


EMd then AD or BB will be a Mean Proportion; 
be ay the Lines A and B; for as AB is to 
6 , foi is AD, equal to BB; to DD. 1 
IRON VL TED 
ide 4 "Fo in the ſame Matiner 4 as ano- : 
ther: Line is already divided. , 


« rſt, Take the given Line already divided. 
* laying it on both Sides of the Sector from 
Center, note how far it oxtendeth, Then 
e out the ſecond. Line, which is to be divi- 
„and to it open the Sector in the Terms of 
froſt Line. This done, take out the Parts of 
firſt Line, and place them alſo on the ſame 
b ie of the. Seftor from the Center. And; the ; 
irallels taken in the Terms of theſe Parts, will | 
the. Correſpondent Parts. in the Line to be 
ed,: on % aid ow 144111 Ges 8 
Example. Let AB be a Line det "nA is. 
ded in D and E, and BC the Line 1 14. 
be divided in ſuch manner as AB is. 
Firſt, Take out the Line AB, and place it 
the Lines of Lines 8 AB, AC, both * 
© 
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the Center A; 1 taſks! out the ſecond Lin 
BC, and to it open the Sector in B and C, thi 
Terms of the firſt Line. The Sector remain 
ing thus opened, take out AD, and AE, th 
parts of the firſt Line AB, and place them alf 
on both ſides of the Sector i in AD, AE; an 
the Parallel DD, gives BF, and the Paralle 
EE, BG. Now the Line BC, is divided in | 
and G, as the Line AB, is in D, E; which 
the thing requir d. 


p R 0 B. N. 


Zo open the Seftor ſo, that the two 33 | 
equal Parts may make a right Angle. 


Chuſe three Numbers that may expreſs th 
Sides of a right angled Triangle; ; as are, fol 
example, the Numbers 3, 4, 5, or their Mu 3 
tiples; but becauſe it is better to take thenlf 3 50 
bigger, chuſe 60, 80, and 100. Now take i 
your Compaſſes the Diſtance from the Center 
the Sector on either of the Lines of Lines to 10 
which let repreſent 100; then open the Sectq 
ſo, that the Diſtance between 6 on one Lin 
of Lines, and 8 on the other, (the one repre 
ſenting 60, and the other 80) be equal to tha 
Diſtance: And then the Sector will be ope! 
ed ſo that the two Lines of Lines make 
_ Angle, | | 
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the Circumfe- 


The Diameter of a Circle to its Circumfe- 
nce, is as about 3.18 to 10; whence take the 
iameter of the propoſed Circle between your 
ompaſſes, and ſet it over as a Parallel on 
18 and 3.18 of the Lines of Lines. The Se- 
or remaining thus opened, take the parallel 
xtent of 10 and 10, and that will give you 
ar the Length of the Cireumference fought. 
h RN M. 
0 inſcribe a regular Polygon in a given Circle. 
MF Take the Radius of the given Circle be- 
een your Compaſſes, and ſet it over as a Pa- 
el on 6 and 6 of the Lines of Polygons; 
en the parallel Diſtance of the Numbers re- 
eſenting the Number of Sides a Polygon is te 
Noe, will be the Side of the requir'd Polygon 
Example. Suppoſe AGH be a : 
ircle, in which it is required to Fig, 15, 
ſeribe a Pentagon. Take the R- 
lus AB in your Compaſſes, and ſet it over as 
Parallel on 6 and 6 of the Lines of Polygons; 
nen the parallel Diſtanee of 5 and 5, on the 
id Lines of Polygons, will give AC, the Side 
f a Pentagon to be inſcribed in the Circle, 
Vhence it Will be eaſie to make the Polygon 
carrying the Diſtance AC round the Circle, 
d drawing 5 right Lines, 1 
LL „ _ 
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PROB. XII. 


Ton a right Line given to nale a regu 
. . Poly gon. | 
Take the given. right Line between you 
Compailes, and to it open the Sector in t 
Points of the Number of Sides the Polygon 
to. have; then the parallel Diſtance betwe: 
6 and 6, will give the Length of the Radi 
of a Circle. whoſe Center is the Vertex of a 
Iſcocles Triangle made with the aforeſaid R 
dius's upon the given Line. Now I ſay, if 
bout the ſaid Center a Circle be deſcribed wit 
the aforenamed Radius, and the aforefaid x 
'ven Line be carried round its Circumfer ence 
and right Lines drawn, that the propoſed | 1 a 
lygon will be made. * 
Example. To make a Heptagdli 7 
Fig. 16. upon — given Line AB. Take ti 
| ſaid Line between your Compaſſe 
and ſet it over as a Parallel on the Points off 
and 7 of the Lines of Polygons; then the par: 
el Diſtance between 6 and 6 will give the R 
dus of a Circle. Now with this Radius ſel 
| ting one Foot in the Points A, B, the Extreme 
of the given Line, deſcribe two Arc's euttin 
= each other in C, about which deſcribe th 
| Circle ABD; then carry AB round the Cir 
| cumference, and draw 6 right TINGS, and. thy 
S Heptagon will be Hack. A ods on ti. 
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CHAP. V. La 


avrhing Proportions in Lines and Ainet, 
Lines and Tangents, Sines and Tangente, 
& c. exemplified, in the Reſolution. f ſome of 
the Caſes of plai n, and 9 a cal. N 
met 9. . | | 
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p RO B. I 


he Hypothenuſe , and Baſe of a Angie Hinds 2 
right angled Triangle being given, 70 00 the ._ 
Angle oppoſite to the Baſe. © © 

Uppoſe the Length of the Hypo- 

ED. thenuſe AB be 70 Miles, and Figs 17 
e Lengthof the Baſe AC 40 Miles, | 
Wot is the Quantity of the Angle ABC. 

Is the Length of dhe H eh ABi is to 
adius, fo is the Baſe 40 to the Sine oF the 
de A ' 
Therefore to work this Proportidh: on the 
ctor, take the Extent from the Center on 
ther of the Lines of Lines to the Number 1 
hich let repreſent the Length of the Hypo- 

enuſe 70 Miles; then open the Sector, and 

t this e. over as a Parallel on the Poſhts 

t 90 and 9 on the Line of Sines. The Sector 

emaining thus opened, take the Length of the 

aſe 40 Miles from the Line of Lines, and ap- 
lying. it parallelwiſe on the Sines, its Ex- 4 
remes will give 34 Degrees 50 Minutes for the 3 
——_— of the Ange ABC ſought, 1, 2 
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PROB. II. 


| The Baſe AC of the oblique * 

Pg. 18. Triangle ABC being given, ſupp! 

60 Leagues; the Angle ABC, 158 
Degrees, and the Angle Ach, 46 Degree 
0 find the Length of the Side ABB. 


As the Sine of the Angle ABC is to th 
Length of the Baſe AC, G is the Sine of Fe 
Angle ACB to the Length of the Side / 
ought. 

To work this by the Softer; take the lated 
Extent of 46 Degrees on either of the Lines « 
Sines ; then open the Sector, and apply thisExtet 
parallelwiſe in the Points of 30 = zo, (th 
Complement of, the Angle ABC) on the Lin. 
of Sines. The Sector remaining thus open 
take the parallel Extent from 6 to 6, rep 
ſenting 60 and 60, on the Lines of Lines, an 
meaſure it laterally on either of them, and yo 
will find it to be about 86, which is the sf 
in . of the ſought Side AB. 


P R O B. III. 


The Per af 4:00 and 250 of a 5 
Fig.19. angled Triangle ABC being gut 

the firſt ſuppoſe 20 Tards, and th 
"the 60; 20 Ken the Da of the mY 


As the Baſe AB is to the Perpendicular % | 
b is the Radius to the Tangent of the Aug 
e. * 
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To do this by the Sector, take 20 from yous 
ine of Lines, repreſented by 2; then ſet this. 
er as a Parallel on 6 and 6, repreſenting 60, 
the ſaid Lines of Lines. The Sector remai- 
Ig thus open'd, take the parallel Radius, that 
the Extent from 45 Degrees to 45 Degrees 
the Lines of Tangents, and this laterally 
eaſur d on either of the Lines of Tangents, 
ill give about 18 Degrees 26 Minutes, tor 
e Quantity of the ſought Angle CAB. 
Note, If the parallel Radius be longer thank 
her of the Lines of Tangents, which'it will 
en be, then you muſt make uſe of the Lines 
leſſer 'Tangents. But theſe leſſer 'Tangents 
ſt make the ſame Angle with each dther as 
Lines of Lines do, as I mentioned before 
1 the Deſcription of the Sector; for otherwiſe 
> Proportion cannot be worked, becauſe itt 
Wl: Fee are requir d. e 


WIE 7 5 OW IW. nts fs 
be Hyp pothenuſe AC, and the Angle E on 
ACB, the right angled Spheri- Fg. 20; 
cal Trian gle ABC, being given 
the one 50 y mon and the other 23 Degrees 
30 Minutes; to find the Side AB. 


As Radius is to the Sine of the H othes 
ſe, ſo is the Sine of the Angle AC; to the 
ine of the fought Side AB. | 
To do this b the Sector, take the lateral 
xtent of 50 ees on the Sines between 
ur Compeſſes; t then open the Sector, and ſet 


over 
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over this Extent on 90 and 90 of the Lines 
Sines: The Sector remaining thus opened, tak 
| the arallel Extent of 23 Degrees 30 Mims | 
on the Sines, which, laterally meaſur d on 
ther of them, will- give the Sine of about: 1 
MS, : hs ee Side AB. L 


1 P R O N 


5 Tue Angles BCA, BAC, and the Sil 
Pig. 21. 1 F 5 an oblique ſpherical Triangh 
being gicen; the firſt 20 Degree 
il: . ſecond 30 Degrees, and the 4 3155 D. 
Seer; FO find the Side AB. 5 „ 
As the Sine of the Angle BAC i is to the Si # 
as the Side BC, ſo is So Sine of the Ang 
BCA to the Sine of the Side AB ſought. 
Jo do this by the Sector; open it, and {ff 
die Dine of 25 — over as a Parallel it 
the Sines of zo and 30; then the. Sector 1 
maining thus opened, take the parallel Sine « 
20 Degrees, and meaſure it laterally on th 
Sines, and you will find it almoſt: 17 Degrec 
5 Minutes, en wall be Go Quant of th 
ſought | Side AB. 8 a 


A 
Tube Side AC, and the p rhe BAG! 

Tx. 22. the right angled 1 Triang 
ABC yo. given; the one 27 Depret 


1-54 Mi nutes., and the other 23 Degrees ; 
Minutes; to find the Side BC. 


Ty Radius: is to the Sins of. the given > 5 
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C; ſo is the Tangent of the given Angle | 
\C, to the "Tangent of the required 8577 


4 we 


To do this by the Sector; ; open it; and ſet 
er the Sine of 27 Degrees 54 Minutes, as a 
rallel on 90 and 90 of the Lines of Sines. 
e Sector remaining thus opened, take the 
rallel Tangent of 23 Degrees 30 Minutes, 
d meaſuring it laterally on either of the 5 
nes of Tangents, you will find it about 11 
grees 30 Minutes, which is the Quantity of 4 
bought Side BWG. . 
Il heſe few Examples being well underſtood,” 
one may of himſelf find out the manner of 
rking any other of the Caſes of plain or 
rical Trigonometry, by the Sector. There- 

I now proceed to ſhew the excellent Uſe 
Whis Inſtrument, in drawing the Hour Lines 
an Horizontal, and erect South Dial. 


P RO B. VII. 


draw the Wur Lines upon an Ema ö 
and Vertical Plan. 


irt, draw a right Line AC for Ng. 3 
Horizon and 8 uator, and croſs = 
t the Point A, about the middle of the Line, 
h AB ht * Line, which may ſerve for 
Meridian and Hour Line of 1 2 ; then take out 
Degrees from your Tan angents,and. lay them off 
he er on both ſides from 12; one of 
ch Points will ſerve for the Hour of 11, and 4 
other che Hourgf Is 1 out the . 4 


Mr. 24 oy =_ 
Rav 30, Degrees, and prick i it - wind} | 
ator on 'both ſides ffpm 1a; one; of 
Seh f Points will ſerve for the Hour of 1 
and the other for the Hour of 2: In like mai 
i cy prick down the Pangent of 45 Degrees fi 
1 1 e Hours of 9 and z and the Tangent of 6 
| 8 > for the _ of 8 and 4. * the T al 
gent. of 75 Degrees for: the Hours of 7 and 55 
In Ii e may the Parts of. an Ho 
be priced down, im allowing 7 Degrees 30 M 
| Ia INT; &VSTY.. bal Jour, and 3 Degrees 4 
nates for every ee oe This done, ya 
are. to conſider the Latitude of the Place, ap 
1 Quality of the Plan; for the Secant of-tt 
de. will. be the Semidiameter i in a vert 
3 cal en z and. the Secant of;the Complement ai 
99 I 5 1 wing in an Wenn len — 
. ee ; About London th Latitude SF 
32. Minutes, and let the Plan bi 
. SOS If you take AV, the Secant of 5 
Degrees 32 Minutes from the Seor, havin 
. Sector ſoy" that. the: Radnis 
the Lines of Secants be equal to the Radius 
the Ia ban Tide be . ang 1 Pan | 
the meri Fo: Comer ron A 5 
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ine from A to H: ſo right Lines awd from 9 
ic Center H tõ the Hour Loints, will be the 4 
our Lines required. Only the Hour of's i iSwany- þ 


ze Equator, thro” the Center V, in a vertical 4 
an; and #hro/the Center Hs in an horizon- c 
Plan”: 5 | 
But if it happen that ſome of the Hour points 
out of vet Plan, you" may re remedy your 
If, both ir the vertical and Hhorizonta? Plans. 
For if at the Hour Polifts Of 3 ande you 
aw oOceült Lines prall 66 che 22795 Han, 
> Diſtancts O, between the H 
and the. Hör Polntseôf nd —_ 
ia] to the. Semidiameter AV, ih & ver 
Ahh if n Horizontal Plan; An af 
ded i in the fa mafiiſet that the 1 
vided, you * ow have the Points of 4 > f> 
8, wich their Halves And Wartérs“ 955 
Ws in the Horizontal Plan, take out the Sd. 
Wiameter AH, and make it a parallel Radt- 
by ſettifig it over in the Sines of d and 
Then take the parallel Tangent of 17 
prees, and it will give you the Diſtance 
6 to 5, and from 6 to 75 in your horizon- 4 
Plan. The Sector remaining thus opened, 
e out the parallel Tangent of 30 Degrees, 
it 3 give you the Diſtance from 6th 4, 
from 6 to 8, A your horizontal Plan. Th? 
yl os done _ wr an oven of JF 
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Sines, and Tangents. 


SECTION A 
O, the Uſe of the Line of Numbers. . 


HE Order of the Diviſions on the Li 

of Numbers is thus; it begins with 
and "0 proceeds with 2, 3, 4, 5, By 
and then 1, 2, 3, Gc. to 10 at the 8 
of theſe Diviſions are ſubdivided into 10 2 
and every of theſe 10th Parts from 1 in t 
middle to 2, are again ſubdivided into 5 Pap 
But the 107h's from the ſecond 2 to 5, aro of 1 
ly ſubdivided into two Parts. 
Note, Each 10th ſhould have been cw 
ded into 10 other Parts, called Centeſmes, | F4 1 
t . the Length of the Line will not ad | 
Numeration on the 25 ne of Numbers. 4 

| "PROM L 

ay whole Number under four Fi 37 be 


given; to find the Point on the Lint 
Numbers repreſenting the ſume. ; 


_ Firſt ſeek for the firſt Figure of your N 

ber amongſt the long Diviſions that are 

red, and that leads you to the firſt Figure 
i the Number. Then for the ſecond Figu 
1 count jo ogy by ents. — the > aforeſaid BY 
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to; then for the third Figure, count from the 
laſt Tenth, as many Conteſmes as the third 
Figure contains; and for the fourth Figure, 
count from the laſt Centeſme, ſo many Mili- 
ons, as the fourth Figure hath Unites; and 
that will be the Point where ches Number 5 
on the Line of Numbers. 
Example; To find the Point on che Line of | 
Numbers repreſenting the Number 12. Nou 
becauſe the firſt Figure of this Number is i, 
you muſt take the 1 in the middle for tiie firlt. | 
Figure; then the next Figure being 2, ont 
he Tenths from that 1, 17 there will derte 
point repreſenting 12. 5 L. F072 "oo 
Again; To find the Point re prefontinge 11 k 
irſt, as before, take for 1, = Sf firſt Figure ot 
le Number 1 „the middle Figure 1;. ” chi 
or the ſecond, (vis. 4.) count 4 Tenths fore? 
eards; laſtly for the other 4, count 4 Cen- 
Weſmes further, and that is the Point for 144. 
E Laſtly; To find the Point repreſenting 1728. 
Firſt, as before, for 1000 take the middle 1 
econdly for 700 reckon 7 Tenths forwards; 
hirdly for 20 reckon 2 Centeſmes from that 
eventh "Tenth; and laſtly, for the 8 you muſt 
aſonably eſtimate the ollowing Centefme to 
de-ſubdivided into 10 Parts, and 8 of them will 
de the Point on the Line of Numbers repre- 
enting 1728. Underſtand the ſame for any o- 
her Number. The aforeſaid Point may alſo 


epreſent . 1 2b, or 1. 728, or 1 ak or 2 
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viſion forwards, as 1.0 ſecond: Figures amount 
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mY 1 NOD 1 
TON bein iven to be multipl Jy d UT ] 
Ui“ not her; win 5: fd the P; 22 4 


AT, your Compaſſes from Unity to 0 


Multiplicator; then, the ſame, Extent app3y.d | 
thedame:way, from the Multiplicand, wil 
cauſe the movable Point to fall u pon the 
Product. 1% t off; hit 61 ; on 

vf ies Lets. be given. to, be. ep 
by: 154-1, Extend, your Compuliax: kom 1 to 5 


1 $ ther duct fought. gain, 2 6 1 pol is ti 
} A be; multiply d by x44 : Extend your Compaſſe 


from 1 to 125, and the r Point will tall 
en eee en $000. 1 GagA 
15 8 J ru. R O B. III. 205 04 cis 


2 ch 
K ns giver to b div ed 770 
Boy lhe, ther; 12 2 He HA 
„Extend your < mpaſſes trom-t „Diviſorit 
T.: and the ſame: Extent will-ireggh from tif 
Pividend to the! Quotient.) Ors extendn th 
Compaſtes from) dhe Diviſor to the Dividend) 
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Example; Let 759 be a „Namber givengte 
ba diyided by 25. Extend: 5/9u,' Compaſſes 
downwards from 35 to 1i; then applying that 


Extent the fame way, f from 70 and the o 
It Point will 1 upon 30, tha Quotient een 
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Numbers, to the ſecond. f the ſame Gr 
lation; Apa this Eee pply'd the k 
will reach f rom the end to e 
ortional ſought. 5 qt 
\ 3 cample ; If 8 give 16, what will ! 12 
pd your Compaſſes from 8 to 163 Anc 
at a pply d the ſame w ay 1 Fu reach from, Mm; 
1 fourth Proportiona ſought, Ne 
[Gy It 38 gives 76, what will 96 5 8 : 
d your Compaſſes from 38 to 96g. 
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Number; fo that to find the ſquare Root of: 
Number is only to take half the Diſtance be. 
tween 1 and the Number given, and that Point 
of Biſection will be the ſquare Root of the 
Number given. But if the Figures of the Nur 
ber be even, you muſt look for the Unite at the 
beginning of the Line, and the Number in the 
ſecond Part, and the Root in the firſt Part. O 
rather reckon 10 at the end to be Unity, anc 
then both Root and Square will fall back ward 
towards the middle, in the ſecond Part of thi 
Line. But if the Number be odd, then thi 
middle Unite will be moſt convenient, and both 
Root and Square will be found from thence: 
forwards towards 10 8 
| SECTION U. 2 
Of the conjoint Uſe of the Lines of Number: 
nn arttfictal Sines, and Tangents. _ 
Theſe Lines of artificial Numbers, Sines, an- 
Tangents, are ſo contrived, and ſet to each of 
ther, that by means of a Pair of Compaſles, «i 
ny Problem, whether in right lined or ſpherii# 
eq Trigonometry, may be very expeditiouſſ / 
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ved by them with tolerable Exactneſs. 

Ihe ines are numbered 1, 2, 3, 4, 5, 6, 
3, 9, 10, 20, 30, 40, 50, 60, 70, 80, 90, ligr 
ing Degrees. Every one of the Degrees, 4 
far as 6, are ſubdivided into 10 Parts, ſignif 
ing every 6 Minutes; then the Degrees from 
0 10, are only ſubdivided into 6 Parts for eve) 
10 Minutes. Again, each of the 10 Degree 
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vided into 4 Parts, for every 1:5 Minutes; the 
egroes betworn 20 and 30, ave divided nos 
arts, for every 20 Degrees; the Degrees from 
to 50, are halved,” for every 30 Minutes; 
er which to 70 there are only Degrees,” and 
om 70 to 86 there ale only every two De- 
ces repreſented; and ffom So to 90 none. 
The Eine of artificial Tangents, is number d 
34. 5, 6, 7, 8,9, 10,36, 30, 40,45. Te the 
angents 10, 20, 30, 40, are ſet their Com- 
ments 80, 70, 60, 50 Alſo theſe ſigniſy 
:grees, like as the Sings, | OE. 
Theſe; Degrees are cach ſubdivided, - to the. 
Ingent of 30 Degrees, into the ſame Number 
arts, as thoſe on the artificial Sines. Each 
WT hich repreſent the ſame Numbers of Mi- 
ss as thoſe on the Sines. But from 30 De- 
es to 455 each Degree is ſubdivided into 3 
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lee the Caſe and Example of Prob. I. ef the 
at Chapter. 
et one Foot of your Compaſſes upon 7 of 
1 Line, of Numbers, . repreſenting 70 Miles, 

extend the other to 40 Miles, reſts. 
4. The Compaſſes remaining thus opened, 
one Foot upon 90 of the Line of 'Sines, 
the other Foot will fall downwards up- 
the Line of Sines, on the Sine of 34 De- 
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Sine of 30 Degrees, and extend the other to 60 
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he laſt Chapter. 
Set one Foot of your Compaſſes upon tl 


Leagues on the Line of Numbers: The Con 
on the Sine of 46. Degrees, and the other WI 
fall upwards on the Line of Numbers i upon 86 

eagues, the e of the . Side. I 


To ſo . ethe Calf and 2 of Prob. m. 
| the laſt Chapter. 


Set one Foot of your Compaſſos on 60 of ti 
Line of Numbers, and extend tho other to M 


paſles remaining thus opened, ſet ong, Foot 


and the other will fall on the Line of Tangent 
upon the Tan ngent of about 18 Degrees 26 
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KDE; laſt Chapter. a yall 
"Set dds Boot of your Comp aſſes upon i 
Degrees, and — the bu 
the Radius or: Sine of. 90 —_— the 0 Yr 
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es remaining thus opened, let one Foot up. . 
the Sine of 23 Degrees 30 Minutes, and t 1 
her will fall downward upon the Sine of 17 
zgrees, and about 3 Fourths, for the Length 
the ſought Side ß ee, 


ſolve the Caſe and Example of Prob, Pf 
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det one Foot of your Compaſſes upon Tg, 

e of 30 Degrees, and extend the tlie 35 
nwards to the Sine of 25 Degrees: Ihe, 

mpaſſes remaining thus opened, ſet one 4 

pt upon the Sine of 20 Degrees, and the . 

r will fall upon the Sine of about 16 De. 


5, 40 Minutes, the Length, of the ſought, 
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_ he laſt Chapter. 17900 
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of 90 Degrees, and extend the other 
mrards to the Sine of 27 Degrees, 54, Mir, 
: Your Compaſles remaining thus N 
ne Foot upon the Tangent of 23 Degrees, , 
Minutes, and the other Foot will fall 
mpards upon the Tangent of about 13 
rees, the Quantity of the ſought Side. 
Wore, If in working Proportions in Sines 
Tangents, the Foot of your Compaſles 
d fall beyond ſthe Tangent of 45 De- 
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muſt ta ihe” a — 4 a far pen, 9 91 
{#8 Dees as the'faid Point Hy our Compatk 
Wi falls beyond 45 Degrees, and tfiat Point w. 
give you the Tangent of the *Complement' 
1 2 Degrees, of the Side or Let ſought. _ : 
a Example; + Suppoſe t 3209 ropoxtion was 
be worked as the. Sine 0 et is to! 
ius; ſo is the Tange nt 805 ee to an; 
ther „Tangent; let ohe F Los pur Comps 
ſos. 5 90 the Sitter and extent i 
© wet: to 90 Depgrecs: "Your Ginas real 
iz thus c ned, let one be orb on the TA 
— 5 of 36 De other will rh 
* ards: hejpad tþ ange 5 Degree 
then fin ng beyon „ witlr o 0 
Foot of your Com 4 on 45 Degrees, ſer4 | 
that Extent on this fide 45. Degrees, and yl 
d ir t60falhnpon he Tangent of of 
Complement of. the Jought\ Tangent, N = 
o Degrees, 40 Minutes; whence the Tang 
| ſought is 9 Degrees, 0 Minutes: 3 
1 Hence ou fee,” „that in Woxkäng pre f 
ons in Numbers and Sthes; Sc: ies and T 
it is but ſetting one Fdot of 
elles upon the Number, Sne, or 70 
„ in the firſt Term, and extending the 
ter to the ſecond Ter 1 fl wg 7 af 
gh mination;” and thet/that Extent will 
Tb from the third Fi erm to a fourth fought. © oy 
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